Background: The detection of the validity and concordance of selfreported hypertension (HBP) becomes necessary to increase the reliability of the reported information, given that errors in determining the prevalence of the disease can influence the quality of information and, therefore, the plans of action on public health policies. To assess the validity and concordance of self-reported HBP in the elderly population they registered in the Family Health Strategy (FHS) in a city of the Northeastern Brazil.
Introduction
Non-communicable chronic diseases (NCDs) are high burden of morbidity and mortality for health systems around the world and are of concern due to their high prevalence and expenses related to treatment [1] . For presenting long latency periods and multiple risk factors, coping with NCDs is a public health problem to be faced worldwide [2] .
According to World Health Organization data, 38 million people die each year due to NCDs, and more than 14 million deaths occur at ages from 30 to 70 years, of which 85.0% are in developing countries [2] . In Brazil, the impact caused by NCDs follows the global trend, given that data from the National Health Survey (PNS), conducted in 2013, revealed that over 70.0% of deaths in the country were the result of NCDs [3] .
One important risk factor for the development of the most prevalent NCDs, cardiovascular diseases, is hypertension (HBP) [4] . HBP constitutes a clinical and multifactorial syndrome characterized by increased blood pressure levels of blood vessels [5] , being a growing public health concern due to its socio-economic consequences [4] .
In Brazil, HBP has high prevalence, considering that the analysis of studies conducted in the country during the last three decades have shown that the disease affects approximately 31.0% of adults [4] . For the elderly population, systematic review identified that the prevalence of HBP in Brazil between 1980 and 2010 was around 68.0% [6] .
Such high prevalence and the magnitude of its consequences, surveillance, early detection and timely treatment of hypertension are necessary to reduce the advance of resulting morbidity and mortality [6] . The identification of the disease, as well as the knowledge of its representativeness at population level are essential for planning actions aimed at reducing the incidence of HBP-related diseases [7] .
Population studies have used morbidity indicators to detect the prevalence of HBP [8] [9] [10] [11] [12] . This method has been shown to be feasible, inexpensive and easy to perform [13] because it uses as disease diagnosis a positive response on its presence [10] . Data analysis study from the National Health and Nutrition Examination Survey (NHANES-III) [14] , held in United States observed by high sensitivity (71.0%), specificity (90.0%), positive (72.0%) and negative predictive values (89.0%) that self-reported HBP has validity as an indicator of disease prevalence.
The detection of the validity of this information, particularly among elderly people registered by the Family Health Strategy (FHS), becomes necessary to increase the reliability of the reported information. Whereas the FHS represents the model of reorganization of primary health care in Brazil and among its duties is the care to chronic diseases, it is important to note the validity and agreement of the selfreported HBP, given that errors in determining the prevalence of the disease can influence the quality of information and therefore the action plans of public health policies [15] .
Therefore, this study aimed to verify the validity and agreement between clinical diagnosis and selfreported HBP in the elderly population registered by the FHS of a city in Northeastern Brazil.
Material and Methods
This is a home-based cross-sectional study with primary data collection, with individuals aged 60 or more registered in the FHS of the city of Campina Grande-PB. Exclusion criteria are: i) those who had severe clinical weakness without therapeutic possibilities, i.e. end-stage individuals; ii) those who were absent from the municipality during field research in the FHS coverage area in which they were registered.
The Family Health Strategy Program is seen as a strategy for reorienting the health care model through the implementation of multidisciplinary teams in primary healthcare units. The teams work in the promotion, prevention, recovery and rehabilitation of individuals and community [16] .
With about 385, 000 inhabitants, Campina Grande is the second most populous city in the State of Paraíba. At the time of data collection, there were 23, 416 older adults enrolled in 63 family health teams distributed in six health districts of the city at the time of data collection. To calculate the sample, an estimated prevalence of the outcomes of at least 25.0% with 95.0% confidence limit was used, assuming a 6.0% error. Since the sample has been obtained by conglomerates, sample correction was held (2, 1), resulting in a sample of 420 elderly proportion to each Health District.
The selection of subjects occurred through draw in each Health District of the Basic Family Health Unit (BFHU), totaling six BFHU randomly selected, in which the total number of older adults was calculated. The sample selection was as follows: a random selection of each Health District of a Family Basic Health Unit (BFHU) and counting of the total number of older adults registered in the unit were initially performed. The proportion of elderly people by BFHU to be investigated was later calculated, taking into account the total number of subjects in all BFHU selected. Given this proportion, the number of individuals to be interviewed per BFHU was determined. Thus, in the six BFHU selected, the following proportions (numbers) of elderly people were interviewed: 9.6% (40) 11.4% (48) 14.5% (61) 8.6% (36) 43.3% (182) and 12.6% (53), totaling 420 subjects.
After obtaining the number of individuals being investigated per BFHU, a systematic random selection of individuals was carried out by preparing a list with the names of all registered individuals. The number of subjects to be skipped to obtain to the next subject of the list to be interviewed was defined as the ratio between the total number of individuals registered and the number of individuals to be interviewed in that BFHU, thus generating the number five. Thus, at each subject selected, four subjects of the list were skipped. The 5 th subject was selected, and so on.
Data collection was performed in the home of individuals by three pairs of properly trained healthcare undergraduate students. Data collected were aimed to obtain information on the following variables:
• . Socioeconomic status was assessed through a questionnaire that consists of an "Economic Classification Criterion" ABA/ANEP/ABIPEME, consisting of data such as level of education and family ownership items. Each information refers to a number of points and, in the end, a score was generated, which in the economic stratification scale corresponds to the economic class to which the individual belongs (A1, A2, B1, B2, C, D, E) [17] . For statistical purposes, the classification has been redefined, and economic classes were grouped as: A/B, C and D/E. • Life Habits: included information about smoking (never smoked, current smoker, exsmoker), alcohol consumption (never, daily, weekly, occasional or have consumed but no more) and regular physical activity (yes or no). Those who reported never having used cigarettes were considered who never smoked, current smokers were those who reported tobacco use (regardless of time and amount of use) and former smokers were those who reported having made use of the substance but no longer at the time of the study [18] . Those who reported never drank alcoholic beverages were considered individuals who never drank the substance. Those who reported alcohol consumption were classified according to the intake frequency, which may be daily, weekly and occasional, regardless of time and volume ingested [19] . Those who reported having used alcohol but no longer at the time of the study were considered former drinkers. Active individuals were those who practiced some kind of physical activity at least three times a week for at least thirty minutes [20] . Thus, individuals were classified as performing regular physical activity or not.
• Number of self-reported morbidities: includes information on the number of NCD reported by survey participants by the question: "Has a doctor or other health professional told you that you have a particular disease?" The answers were limited to eight chronic diseases (HBP, arthritis/arthrosis/rheumatism, heart problem, diabetes, osteoporosis, chronic lung disease, embolism/stroke and malignancy) (none, 1-3, 4 or more). As category of the independent variable, answers concerning the presence of HBP were not considered.
• High blood pressure: to obtain this information, blood pressure (BP) was measured with a mercury sphygmomanometer and clinical stethoscope (BD®, Curitiba/PR, Brazil). The measurements, whenever necessary, were carried out 30 minutes after individuals have smoked, have had breakfast or fed. Three measurements were performed with twominute interval. For analysis, the average value of three measurements was used. Individuals with HBP were those with systolic blood pressure value ≥ 140 mmHg and/or diastolic blood pressure value ≥ 90 mmHg and/or those who made use of anti-hypertensive drugs [12] .
• Self-reported hypertension: includes information on the answer to the question "Has a doctor or other health professional told you that you have any of these diseases?"
with eight response options, including HBP. Individuals who responded positively to the question about HBP were considered hypertensive.
Statistical analysis
The analysis and statistical information were obtained with the help of the statistical application SPSS 22.0 (SPSS Inc., Chicago, IL, USA). Initially, the prevalence of HBP measured and reported and their respective confidence intervals were checked (CI of Wilson). To verify the validity and reliability of self-reported HBP, sensitivity, specificity, positive and negative predictive values were calculated for the diagnosis of the disease through BP measurement. The Kappa concordance test was used to verify the agreement between HBP diagnosis and self-reported HBP. For interpretation of the value found in the Kappa test, the concordance criteria of Landis and Koch was used [21] , where value <0.40 represents reasonable agreement; value from 0.41 to 0.60 reflects moderate agreement, value from 0.61 to 0.80 is considered substantial agreement and kappa value from 0.81 to 1.00 is considered excellent agreement. In all analyses, significance level of  <5% was used.
Ethical aspects
All participants signed the Informed Consent Form after receiving verbal and written explanations regarding the study. The largest study, of which this is part, was approved by the Ethics Research Committee of the State University of Paraíba (UEPB) (Protocol. 0228.0.133.000-08).
Results
The study included 420 elderly people (68.3% women). The average age of participants was 71.6 years (SD= 9.19). The prevalence of assessed and referred hypertension was, respectively, 80.9% (CI 95%: 76.9-84.4) and 66.8% (CI 95%: 61.7-70.7).
Seeking to verify the validity of the self-reported HBP in relation to the gold standard, this study noted that the report of individuals about the disease showed excellent sensitivity, 81.7% (CI 95%: 77.2-85.5), excellent specificity, 98.7% (CI 95%: 93.2-99.8), excellent positive predictive value, 99.6% (CI 95%: 98.0-100.0) and moderate negative predictive value, 56.0% (CI 95%:47.8-63.9).
When checking the answer to "Has a doctor or other health professional told you that you have any of these diseases?", including hypertension, substantial agreement between report and the clinical diagnosis of hypertension among individuals was observed, considering the values found by the Kappa test (Kappa= 0.623; p <0.001).
Information on sensitivity, specificity, and positive and negative predictive values of self-reported HBP according to the study variables are shown in Table 1 , which also shows that the sensitivity of the self-reported HBP was 100.0% (CI 95%: 87.5 -100.0) among men, 86.4% (CI 95%: 79.1-91.5) among individuals aged 70-79 years, 83.9% (CI Table 1) .
The specificity of self-reported hypertension was high for all variables studied, as shown in Table 1 . With the exception of the specificity of self-reported hypertension among men (72.6%; CI 95%: 63.5-80.2), all other variables presented specificity above 90.0%.
Regarding the positive predictive value, this study showed proportion above 90.0% in all variables of real hypertensive individuals that reported the presence of hypertension. As for the negative predictive value, variation from 41.7% to 65.4% was observed among true normotensive individuals who reported no hypertension. 
Discussion
HBP is considered a public health problem and so has been the subject of investigations that seek to understand which factors are related to its development and increase in populations [6, 8, 11, 12, 22] . Due to the relationship between HBP and the emergence of cerebrovascular complications, identifying the knowledge that the individual has concerning the diagnosis of HBP is a key part in reducing morbidity and mortality caused by the disease. This study showed lower prevalence of self-reported hypertension compared to the prevalence of measured HBP. This result corroborates the findings of other studies, both national [15, 22] and international [9, 14] . The lower prevalence of reported hypertension compared to the prevalence of measured hypertension is a matter of concern in view of the possible complications that the disease may result, if proper measures to promote health and disease prevention are not taken.
Recognizing that the use of self-reported morbidity may be limited to the individual's ability to remember and accurately report information regarding their health morbidity [23] , this study aimed to verify the validity of self-reported HBP among study participants and observed excellent sensitivity and specificity when compared to the gold standard (BP measurement). A similar result was observed in population-based study conducted in the country with older adults (60 and over), in which the sensitivity and specificity of self-reported HBP were respectively 77.1% and 93.4% [15] .
The results found in this study suggests that the self-reported information has validity and substantial concordance to identify the prevalence of hypertension among elderly people, a condition that makes self-reported morbidity a tool for identifying the prevalence of the disease and can be used in the FHS. Studies that have checked the validity and agreement of self-reported HBP under the FHS were not found in literature; however, it was observed that there is still no consensus on the possibility of its use as a disease prevalence indicator [23] .
This study also verified high sensitivity of self-reported HBP among men compared to women. This result differs from those found in literature, which predominantly women are more aware about their health and have better understanding of the hypertension diagnosis than men [13] [14] [15] 24] . Justifications pointed out in literature to explain differences in practices and health care between men and women reveal that for men, the demand and participation in health services are more difficult due to historical and cultural aspects and issues concerning the organization of services, such as opening hours coincident with working hours and lack of programs and actions aimed at the needs of men [25] .
As this study was conducted with elderly individuals, a possible explanation for the higher sensitivity of self-reported HBP among men may be related to greater availability of time of individuals due to retirement and greater identification with health services due to the onset of chronic disease leading to greater participation in actions offered by health services.
This study also showed increased sensitivity of self-reported HBP among individuals aged 70-79, white, widowed, who lived with five or more people at home, with 1-4 years of schooling and belonging to socioeconomic classes A/B. Similar results were identified by other studies on the validity of selfreported HBP with regard to age [13] , marital status [15] , number of individuals living in the household15 and educational level [15, 22] . These demographic factors are important in driving the planning of care for individuals and should be observed for better prescription of treatment and control of hypertension within the FHS.
These results differ from those found in literature on the sensitivity of self-reported HBP related to color [22] and socioeconomic status of individuals [18] . In population-based study conducted in São Paulo [22] , sensitivity of 65.6% of self-reported HBP among whites and 78.2% among non-whites was identified. Regarding socioeconomic level, population-based study conducted in the city of Campina Grande [15] found sensitivity of self-reported HBP of 78.5% among individuals belonging to socioeconomic level C and 76.0% among those belonging to level A/B.
There was high sensitivity of self-reported HBP among elderly subjects who had never smoked and among those who performed regular physical activity, results that do not resemble those found in literature [13, 22] . Population study in the city of Pelotas [13] identified increased sensitivity of selfreported HBP among former smokers (88.7%) and among sedentary individuals (87.2%) compared to those who never smoked and those who performed physical activity. The reason for this increased sensitivity reported among individuals with better lifestyle habits regarding smoking and physical activity may be related to a better understanding of risk factors for the development of NCDs.
High sensitivity among individuals who never used alcohol or mentioned to drink occasionally the substance and among those who reported the presence of 4 or more NCDs was also observed in this study. Studies that have checked the validity and agreement of self-reported HBP with these variables were not found in literature. These results may be related to greater knowledge on the part of the present study elderly, about the risks of alcohol consumption and high blood pressure levels, as well as the event of high organic commitment due to the presence of several NCDs.
The sensitivity and specificity values found in this study show differences from those observed in other studies [13] [14] [15] 22] . It is noteworthy that the results exceeded values found by population survey also held in the city of Campina Grande-PB [15] , in which the sensitivity and specificity of selfreported HBP were 77.1% and 93.4%, respectively. This difference in results may be related to the fact that the individuals of this research are enrolled in the FHS, the government proposal responsible for the reorganization of the healthcare model in Brazil.
Through the FHS, guidelines of the Reorganization Plan to Attention to Hypertension are implemented in order to link patients of this disease to health units, ensuring their systematic monitoring and treatment through health promotion, prevention complications and controlling the disease [26] . This fact may account for the occurrence of high sensitivity and specificity of self-reported HBP among individuals and highlights the importance of health care based on ascription of customers, territorialization, situational diagnosis and planning, which are principles outlined by the FHS.
It was observed in this research that 81.7% of individuals identified as hypertensive through BP measurement also reported the presence of the disease. However, 18.3% of individuals were identified with abnormal blood pressure, but did not report previous diagnosis of hypertension. The fact that patients do not know they have the disease is a concern due to complications if the disease is not treated and controlled. So, investigating what factors that would be involved to the lack of knowledge of the altered pressure levels is fundamental for the health care planning.
One of the results of this study that deserves attention refers to the proportion of true normotensive individuals who declared themselves as normotensive (NPV= 56.0%). This result, considered low, may reflect a false diagnosis of hypertension, error that can occur when they the norms and standards for ensuring the disease diagnosis are disregarded. It is known that the BP measurement, even considered the gold standard for the diagnosis of hypertension, can be influenced by several factors such as those related to changes in equipment, environmental conditions at the time of measurement and individual conditions (bladder distension, white apron hypertension). Therefore, compliance with measurement standards (measurement standardization, standardization at different times, equipment calibration, the correct positioning of the patient and restrictions before measurement) can improve the quality of information and ensure the correct diagnosis of hypertension [5] .
Another factor that may have influenced this low prevalence of NPV among older adults may be related to the control of blood pressure levels by pharmacological treatment and control of risk factors, a condition that influence individuals to consider the non-existence of the disease. Therefore, emphasizing the chronic nature of HBP should be a regular part of health care in order to guarantee effective disease control.
Given the above results, there was validity and substantial agreement of self-reported HBP among study subjects. These results suggest that self-reported morbidity can be used as a tool for the identification of hypertension prevalence and help health services in coping with the problem.
Validation of morbidity referred for HBP as prevalence indicator is legitimated because due to ease of obtaining information as a result of BP measurement, although recommended, need the training of evaluators, specialized equipment, appropriate facilities and measurement in more than one time for diagnostic closing, expensive financial and logistical conditions [14] .
Another important factor on studies of validity and morbidity concordance is the possibility to identify individuals affected by HBP, but who do not know or recognize their health status, which information is relevant for effective disease control.
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